NH3CH2CH2CO2H)FeC14, CaHsNO2 +.-FeC17, monoclinic, P21/c, a = 6.966(1), b = 11.994 (2), c = 12.444 (3) A, # = 91.01 (1) °. Pc =
Introduction.
Orange-red needle crystals of (NHaCH 2-CH2CO2H)FeCI 4 are formed by the slow evaporation of a stoichiometric solution of fl-alanine and ferric chloride in dilute HCI. A small crystal (0.21 x 0.18 x 0.30 mm) was mounted in a glass capillary with the crystallographic a axis parallel to the capillary axis. Systematic extinctions defined the unique monoclinic space group P21/c (l = 2n + 1 for hOl reflections and k = 2n + 1 for 0k0 reflections). Intensity data were collected on an automated Picker four-circle diffractometer with Zr-filtered Mo Ka radiation. A 0-2g stepscan technique was utilized with 3 s steps of 0.05 o over a base width of 1.6 °. Background measurements of 20 s were made before and after each scan. Standard (4) 2. 187 (2) Cl (2)-Fe-Cl(5) 106.85 (7) Fe-CI (5) 2-192 (2) Cl (3)-Fe-Cl(4) 109.69 (7) CI(3)-Fe-CI (5) 109.58 (8) CI(4)-Fe-CI (5) 109.00 (8) Cation N-C(8) 1.513 (9) N-C(8)-C(9) 111.6 (5) C(8)-C(9) 1.513 (9) C(8)-C(9)-C(10) 113.6 (5) C(9)-C(10)
1.519 (8) C(9)-C(10)-O(6) 114.1 (5) C(10)-O(6) 1.296 (7) C(9)-C(10)-O(7) 121.7 (5) C(I0)-O (7) 1.235 (7) O (6) leo 12] of 0.058. The standard error of an observation of unit weight was 1.42. Atomic scattering factors were taken from International Tables for X-ray Crystallography (1962) . Final positional parameters are given .in Table_l and_pertinent distances and angles listed in Table 2 .* Computer programs used were part of a local computer library (Anderson, 1971; Caputo, 1976) .
Discussion. The structure consists of discrete FeCI~ anions and dimeric fl-alaninium cations, as shown in Fig. 1 . The anion shows only small distortions from idealized T a symmetry. The average Fe-CI distance is 2.191 /~, with the range of distances (2.187-2.196/k) being statistically significant. There is no readily apparent correlation between these variations and the relatively weak N-H...C1 hydrogen bonds (see below). Similar statements hold for the CI-Fe-CI angles, which span the range 106.85-113.06 °. The CI thermal parameters are approximately 50% larger than those of the atoms in the /~-alaninium ion. Thus, as shown by the thermal ellipsoids in Fig. 1 , the FeCl~ anion is undergoing rather large torsional oscillations. Again, this is an indication that the N-H...CI hydrogen bonding is weak. However, we note that the Fe--C1 distances reported here are significantly longer than reported distances in PhaAsFeC1 a (Cotton & Murillo, 1975) and PClaFeCI a (Kistenmacher & Stucky, 1968 ) of 2.182 (1) and 2.185 (2) ,/k respectively. Some weakening of the Fe-C1 bonds due to the hydrogen bonding thus presumably does occur.
The cations dimerize through pairs of short O(6)-H...0(7) hydrogen bonds of 2.640 (6)/~. The C-O distance of 1.235 (7) A involving the carbonyl 0(7) atom, is considerably shorter than the distance of 1.296 (7) A to the hydroxyl 0(6) atom. Each ]~alaninium cation is locked into a nearly planar conformation by an internal N--H---0(7) hydrogen bond of 2.857 (8) ,/k. This hydrogen bonding ties the dimer * Lists of structure factors and anisotropic thermal parameters have been deposited with the British Library Lending Division as Supplementary Publication No. SUP 33908 (6 pp.). Copies may be obtained through The Executive Secretary, International Union of Crystallography, 5 Abbey Square, Chester CH l 2HU, England. Thermal ellipsoids of atoms outside the unit cell, included for connectivity purposes, are shown without ellipses. The b axis is vertical, the a axis is into the page.
together in a rather rigid structure with low amplitudes of thermal vibration for the constituent atoms. The remaining hydrogen bonds are rather weak. Three short N...CI contacts exist, but only one, to C1(4), has a nearly linear N-H... C1 hydrogen bond. A bifurcated hydrogen bond exists from the N atom to C1(3) and O(6), the latter being an interdimer interaction. Similarly, the short N-CI(5) contact is part of a bifurcated bond shared with the intradimer N-H... 0(7) bond.
